predominantly surgical but alternative treatments should be considered for patients with large numbers of lesions as cold steel excision of multiple lesions can be cumbersome and may not be practical. The authors report a series of patients with multiple neurofibromas successfully treated using a CO 2 laser.
Methods: Data on CO 2 laser treatments, followup, and recurrence following treatment was collected retrospectively. A post-treatment telephone survey was carried out to assess patient satisfaction using a standardized set of questions and a scoring tool. Cutaneous neurofibromas can affect any part of the body and can vary in size, number, and distribution. Neurofibromas usually appear around puberty and continue to grow in size and number [4] . Significant disfigurement can result from the growth of hundreds of cutaneous neurofibromas, leading to social isolation and emotional distress [5] .
Treatment of cutaneous neurofibromas is predominantly surgical but alternative treatments need to be considered for patients with multiple lesions often in excess of 100, in whom surgical intervention may not be possible or desirable [6] . The CO 2 laser has been shown to be effective in treating large numbers of small-to-medium sized neurofibromas with cosmetic outcomes equal to or even better than surgical excision [2, 7] . However, evidence for CO 2 effectiveness, effect of treatment on patient satisfaction, and rate of recurrence post-treatment is scarce. The authors evaluated a series of patients with multiple neurofibromas that were successfully treated using CO 2 laser treatment under general anesthetic, and assessed patient satisfaction with the treatment and rate of recurrence post-treatment.
MATERIALS AND METHODS

Patients
The authors' inclusion criteria included patients who were diagnosed with NF1, fulfilled the NIH Consensus Development Conference NF1 diagnostic criteria, had more than 100 neurofibromas of varying sizes, and were treated with CO 2 laser treatment over the last 4 years. Seven NF1 patients satisfied these inclusion criteria and were included. Informed consent was obtained from five patients (71% response rate) for a post-treatment telephone survey.
Carbon Dioxide Laser Treatment Procedure
All patients underwent test patches with the CO 2 laser and were reviewed at 3-6 months when the results were assessed. If satisfactory, patients were then invited for CO 2 Wounds that were considered large enough for delayed secondary intention healing were sutured with Vicryl. All patients were followed up 3 and 6 months later to review the wound, scarring, and cosmetic outcome of treated neurofibroma lesions.
Data Collection
Five patients completed the post-treatment telephone survey, which was conducted by the same doctor. Patients were asked to rate their satisfaction of CO 2 laser treatment (score 0-10) and whether they would recommend CO 2 laser treatment to other patients.
Retrospective data on CO 2 laser treatments, follow-up, and recurrence following treatment was obtained.
RESULTS
Clinical Outcomes
All patients had more than 100 neurofibromas of varying sizes. The mean age of patients was 45.2 (age range 36-56) with a male/female ratio of 3:2. There were no significant complications. All five patients reported that treatment-induced scarring was cosmetically preferable to neurofibroma lesions. Hypopigmentation or depigmentation at treatment sites were the only reported adverse effects.
Patient Satisfaction
The mean patient satisfaction score was 9.2 out of 10 (range 8-10). All five patients (100%) commented that they would recommend CO 2 laser treatment to other patients with neurofibromas.
DISCUSSION
Surgical excision is the standard procedure for removal of lesions, with advantages of a neat linear scar and a specimen for histology. The disadvantages are a longer procedure time and higher risk of bleeding [6] . CO 2 laser treatment is suitable for removing large numbers of neurofibromas in a short time with good cosmetic outcomes and a low complication rate [2, 8] . The current study confirmed that CO 2 laser treatment under general anesthetic for hundreds of small-to-medium-sized cutaneous neurofibromas has a high patient satisfaction and recommendation rate. Previous studies have demonstrated that CO 2 laser treatment improved patients' self-confidence, social, and sexual lives [2, 8] .
Algermissen et al. [2] reported that the depigmented scars from laser treatment were more acceptable to patients than scars from surgical excision, a finding was echoed by patients in the current study. Previously reported physical and psychological benefits following CO 2 laser are summarized in Table 1 [2, 8] . There may also be a potential bias with the use of a telephone survey in assessing patient satisfaction levels. In addition, the short followup post-treatment in the current study may not allow the authors to fully assess the recurrence of neurofibroma lesions.
Future studies with a larger number of patients, longer follow-up period, and studies that offer comparative data of CO 2 laser treatment with surgical treatment of cutaneous neurofibromas are needed for further clarification of the effectiveness of CO 2 laser treatment for cutaneous neurofibromas.
CONCLUSION
The authors found that CO 2 laser treatment for cutaneous neurofibromas is associated with a low recurrence rate, achieves a high level of patient satisfaction, and potentially offers a useful alternative to surgical excision, particularly in patients with multiple lesions.
